A review is presented concerning the development of new neuroimaging techniques in the last decade which have improved the diagnostic exploration of patients with spinal cord injuries, including studies of possible sequelae. A number of technical developments occurred in the 1980s, which have broadened the diagnostic capabilities of neuroimaging and made its investigative techniques more precise and less invasive. In a summarized way the new or upgraded modalities such as magnetic resonance imaging and angiography, computed tomography and ultrasound, are considered here with regard to the effect that they have had on the clinical management of patients with a traumatized spinal cord.
Introduction
Neuroimaging has undergone more changes in the 1980s than during the previous 30 years. Many of these changes resulted from the spectacular advances in biomedical en gineering and computer science, especially in microcomputerization, general miniatur ization of electronic and mechanical equip ment, which have all helped neuroimaging to provide more precise anatomical and physiological information. The extensive role of neuroimaging in the 1980s in disease diagnosis and therapy could not have been anticipated a decade ago. Nor could the concept of imaging the central nervous system without ionizing radiation have been predicted. The tendency to make neuroima ging procedures non invasive or less invasive is a significant change which has occurred in the last decade and is expected to continue in the next one.
From among the many neuroimaging technical developments that occurred in the 1980s, we have selected those that have specific interest for the imaging of a trau matized spinal cord to be discussed in this review.
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Magnetic resonance imaging (MRI)
MRI was introduced as a new neuroimaging tool in June 1980, and in 1981 there were only a few MRI equipments installed and used for the exploration of the brain and spinal cord (in USA). By the end of the decade there were more than one 1000. This rapid proliferation of a rather expensive imaging modality, especially in the period when computed tomography (CT) and ul trasound were the dominant neuroimaging techniques, is due to the unique capabilities of MRI. It provides direct imaging of the spinal cord in any plane, as well as a superb soft tissue contrast resolution superior to that of CT, without intrathecal instillation of contrast media. Furthermore, there are no known adverse biological effects associated with MRI. This makes possible the repeti tion of the MRI as many times as necessary in an acute, subacute or chronic phase of a spinal cord injury, and detecting as well as following up the development of trauma's sequelae. lIn the few years since MRI appeared on the clinical arena, notable imaging improve ments have taken place. The scanning speed has decreased from minutes even to real time scanning. Slice thickness has concur rently been reduced to less than 5 mm. The 1 MR image enhancement was first achieved by introducing the paramag netic enhancer gadolinium diethylene triaminopenta-acetic acid (Gd-DTPA).
Despite the high level of contrast dis played in MR images, a further increase of contrast may be needed in some instances in order to be able to recognize and identify the type of a post traumatic spinal cord lesion. This can be achieved either through the introduction of new pulse sequences, or substances that will act as paramagnetic enhancers. The ap plication of gadolinium, in our experi ence, was particularly rewarding in the evaluation of acute and subacute in tramedullary hematoma, as well as of the acute spinal cord contrusion. Also, more accurate assessment of myelomala cia is possible in gadolinium enhanced images. Furthermore, the sequelae of a spinal cord trauma, such as cavities (post traumatic multi loculated syringomyelia) or gliosis, epidural scars and diffuse meningeal adhesions, are more evident in the images obtained following the gadolinium infusion.
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2 Signal suppression techniques contribute also to the clarity of post traumatic spinal cord lesions in MR images. Namely, the signals originating from the fat tissue in the spinal canal can cause similar contrast intensity as the gadoli nium enhanced lesion. Thus, the dif ferentiation of the lesion in the spinal cord from the fatty tissue may be dif ficult. The use of fat-suppression se quences, without or in conjunction with gadolinium, is usually the answer in these situations. However, ths procedure is associated with high doses of radiation, complex instrumentation and multiple contrast media injections, all of it making select ive angiography hazardous, long lasting and difficult to endure by a post trau matic faraplegic or quadriplegic pati ent.
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Contrary to this, MRA is a non invasive diagnostic procedure suitable for the imaging of the spinal cord blood circulation, with or without gadolinium enhancement and usually in conjunction with the 3-D MRI. It is safe, and it causes little discomfort to the patient.
Nevertheless, at present the experiences with MRA of spinal cord trauma are rather limited, 1 7 but its broader use in the evaluation of blood flow in a trau matized spinal cord is only a question of time.
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Computed tomography (CT)
In the 1980s CT reached a high level of technical sophistication. The technical im provements relevant to the examination of spinal trauma include thin sections with upgraded resolution and diagnostic ac curacy, 3-dimensional imaging, decreased reconstruction time, and myelography com bined with high resolution CT. Concerning myelography one should add that since metrizamide, the first nonionic contrast medium, became available for intrathecal instillation it has virtually replaced pan to paque and similar contrast agents. The new low-osmolar contrast media appeared in the last decade. Like the nonionic metrizamide, these new contrast agents had an osmolality about half that of former agents with the same iodine content. They share with con ventional contrast media the equal stability in solutions, but cost 15 to 20 times more. While the new low-osmolar agents appear superior in a certain way, their high cost relative to medical advantage has led to limited utilization. However, the fast devel opment of MRI in the 80s has oversha dowed the advances of CT technology and reduced the use of metrizamide myelo graphy.
Ultrasound
In the clinical setting ultrasound evolved slowly during the 1960s and 70s, although its non invasive nature, rather low cost, easy displacement and safety made this diag nostic modality attractive. In the 1980s a rapid development of ultrasound technology occurred resulting in great improvement of image quality, introduction of color Dop pler and development of specialized trans ducers. The remarkable improvement of image quality was due to the application of computer technology. These changes made ultrasound more competitive with other neuroimaging methodologies, such as com puted tomography, digital subtraction an giography and magnetic resonance imaging.
Its usefulness in the evaluation of spinal cord injuries progressed in the past decade, especially when used as an adjunct to the neurosurgical treatment of trauma's seque lae. However, as is the case with CT, the diagnostic significance of ultrasound for the exploration of spinal cord injuries is over shadowed by MRI.
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Positron emission tomography (PET) and single-proton emission computed tomography (SPECT) Both PET and SP ECT became accepted as clinical modalities in the 1980s. PET's abil ity to image the chemistry of the brain is the subject of many intensive studies. It is obvious that PET, and more recently SP ECT, can provide meaningful informa tion about the brain's functioning under normal and pathological conditions. For example, the measurements of brain glucose metabolism has fostered the ability to exa mine the process of neurotransmission. However, despite the progress made in the better understanding of some brain func tions, the application of the 2 modalities in the clinical evaluation of the chemistry in the spinal cord injured tissue has not shown expected results in the 1980s. The high cost of such studies and the present scarceness of expensive equipment may be additional hindering factors. 23 
Magnetic resonance spectroscopy (MRS)
MRS has made rather slow progress in the 1980s as a clinically useful modality. While the number of clinical MR spectroscopic studies of the brain pathology has increased with the availability of the new instrumenta tion, still many problems obstruct its full utilization. The clinical application of MRS as a modality for the chemical analyses of the intramedullary pathology, and espe cially traumatology, has not been realized in the 1980s. Although, MRS has great poten tial, it remained, in the last decade, in a transitional sta §e between experimental and clinical setting. 4, 25 
Conclusion
A rapid proliferation of complex and sophis ticated medical technology in the 1980s also had an impact on neuroimaging. Due to this, fundamental changes occurred in neuroimaging instrumentation in the last decade, improving the diagnostic quality and capability of its procedures. New con cepts concerning neuroimaging emerged, such as the need to introduce new equip ment that would be safer reducing or elimin ating the ionizing radiation and instrumen tation. New non-invasive modalities re placed the previous equipment, for example
